Introduction
Heterocyclic sulfonamides were only recently investigated as complexing agents, 1 ' The prepared derivatives were further characterized by spectroscopic, magnetic and conductimetric measurements. In Table II some of these data are shown, more specifically the sulfonamido vibrations in the IR spectra of the ligands 4 and complexes 5-10, the electronic transitions in the diffuse reflectance spectra of the complexes as well as magnetic and conductimetric data of these compounds.
The IR spectra of complexes [5] [6] [7] [8] [9] [10] From the conductimetric data of Table II one can see that the ligands are 1:1 electrolytes due to the fact that they are hydrochlorides. The same behavior was also observed for the corresponding sodium salts (data not shown), in contrast to complexes 5-10, which are non-electrolytes. An interesting observation was that these complexes possess a larger water solubility as compared to similar compounds, containing sulfonamides 1-3 as ligands, previously reported. 2, 4, 17 From the above data one can conclude that the new sulfonamides 4 used for the preparation of complexes in this study behave as bidentate ligands, similarly with the "classical" ligands of this type, acetazolamide 1, methazolamide 2 and ethoxzolamide 3. But in contrast to these sulfonamides, derivatives 4 do not possess endocyclic nitrogen atoms. Thus, their donor system is constituted by the sulfonamide (negatively charged) nitrogen, and the endocyclic sulfur atom. In this way five-membered chelate rings are formed with the complexed metal ions. Mention should be made that only in a unique other case such a donor system was previously evidenced for complexes of heterocyclic sulfonamides, i.e., in the dinuclear 18 Pt(II) complex of ethoxzolamide 3.
In all other case the endocyclic nitrogens were preferred as compared to the sulfur atoms for formation of chelate rings.
The geometry of central ions in the prepared complexes is supposedly tetrahedral for the Zn(II) derivatives, pseudotetrahedral for the Co(II), and octahedral (with two coordinated water molecules) for the Cu(II) derivatives (mention should be made that the two water molecules are lost at temperatures over 170C (data not shown), supporting this statement).
Complexes [5] [6] [7] [8] [9] [10] prepared in this study were tested for their ability to inhibit carbonic anhydrase (bovine isozyme II was used in these assays). In Table III IC5o values are presented for these compounds, comparatively with the corresponding data of the free ligands 4a,b. It can be seen that all these compounds act as very potent CA II inhibitors. The parent ligands are active in nanomolar concentrations, but due to their dual mechanism of action, the complexes of sezolamide and dorzolamide are among the most potent CA inhibitors ever reported. In the series of the prepared derivatives, the Cu(II) complexes of both ligands are the most potent inhibitors, followed by the Co(II) and Zn(II) derivatives. Probably this can be correlated with the affinity of the corresponding cation to the CA II proton shuttle, which is the active site residue His-64. 4, 5 In conclusion, this is the first report of coordination compounds of two new sulfonamide antiglaucoma agents, recently introduced in clinical use. In addition to contributing to the study of coordination chemistry of such derivatives, the present study also highlights the putative use of these complexes for developing novel types of pharmacological agents containing biologically relevant metal ions.
